impacts are the effects of increased globalization on U.S. labor markets and industry competitiveness.
The economic impact of imports depends on how the imports are used. For example, a particular import could be made for any of three purposes: 1) for direct consumption by households, 2) for a select group of industries as an intermediate input, or 3) for a broad set of industries as a substitute for goods that are already produced domestically. While each of these scenarios has ramifi cations for the production and labormarket decisions of U.S. producers, as well as for U.S. industry competitiveness, the implications across the economy may be signifi cantly different. In one case, an import may be a close substitute for a good that is used by only one industry. In this case, not only are the U.S.-based suppliers of the competitive good affected, but the suppliers to the original domestic producers are affected as well, through reduced demand for their production of intermediate goods. In another case, an import may be a substitute for a good that is produced by only one industry. In this case, the production of the industry itself is affected, as are all of the suppliers that sell to the producing industry, and all of the industries that produce similar products and face new competition. Thus, analyzing the overall impact of imports on the U.S. economy requires a set of transaction data that accounts for interindustry linkages.
Empirical research on the effects of increasing imports on the U.S. economy has focused both on the broad economic impact of increased trade and on the industry-specifi c effects. A large body of research has examined the impact of increased trade on wages in the United States. For example, Feenstra and Hanson (1999) argue that, depending on the specifi cation, outsourcing accounted for between 15 and 40 percent of the increase in the nonproduction-to-production relative wage rate between 1979 and 1990. Lawrence and Slaughter (1993) argue that international trade did not play a major role in the slow growth of real hourly compensation in the United States between 1973 and 1991, but Haskel et al. (2012) conclude that the effects of globalization on the labor market became more important in the early 1990s. Eldridge and Harper (2012) econometrically estimate the impact of imports on production processes in the manufacturing sector, while Kurz and Lengermann (2008) and Yuskavage, Strassner, and Medeiros (2008) analyze the contribution of offshoring to economic growth in the United States.
Analyzing the effects of imports across industries on the economy requires data on the use of imports by industry and by type of import. Houseman et al. (2011) argue that measurement issues related to imports result in an overstatement of growth in the offi cial statistics on value-added and productivity growth in the manufacturing sector, a conclusion that may also have implications for economic research that relies on this type of data.
Two major issues related to assembling the data necessary to analyze the effects of increasing imports on the U.S. economy are that 1) imports used by industry and categorized by detailed type of import are not available at the necessary level of detail in the source data, and 2) shifts to lower-cost suppliers of imports are not captured in the price data, according to Houseman et al. (2011) .
These two data issues are directly related to a primary objective of the Industry Directorate at the Bureau of Economic Analysis (BEA). Two major functions of the directorate are the production of estimates of 1) value-added growth by industry and 2) industry value-added contributions to aggregate growth; the directorate also estimates price and quantity inputs used by industry. When an import, at the level of detail in which the accounts are constructed, cannot be treated as a perfect substitute for the domestically produced good, either because of a lower price for the same good or because of quality or compositional differences, the estimation of real value-added at the industry level requires estimates of the value of imports used by industry by type of import, as well as estimates of each import's respective price.
As the body of research on the economic impact of globalization grows, these measurement issues have come to the forefront. Feenstra and Romalis (2012) construct a trade model that incorporates product quality and produces a quality-adjusted set of import and export prices to be used in the new generation of the Penn World Table. In Chapter 4 of this volume, Bridgman analyzes how to adjust import prices for quality differences in the presence of fi xed market entry costs. Motivated by Houseman et al. (2011) , Inklaar, in Chapter 6 of this volume, estimates the impact of import sourcing bias on 38 major economies over the 1995-2008 period. In this chapter, we provide an overview of the role of imports in current measurement practices at the BEA in constructing estimates of value-added growth by industry. We compare these baseline accounts to alternative estimates that differ in their approach to estimating imported goods purchased as intermediate inputs. In particular, using broad economic categories (BEC), we employ a two-step approach to produce an alternative industry import-use matrix that underlies the estimates of the quantity index of intermediate inputs used across industries in the U.S. economy between 1998 and 2011. We also examine the import price data and, based on Inklaar (see Chapter 6) , analyze an alternative price covering 2002-2011 that treats switches in sourcing between exporting countries as switches to goods with different prices, as opposed to switches to a heterogeneous good. In contrast to Inklaar, we present results at the industry level.
Overall, we frame the analysis in the context of an industry-level production account that provides the sources of U.S. economic growth across industries, factors of production, and multifactor productivity. Our approach focuses on the measurement of imported goods, but it also analyzes the impact on all industries within the economy that purchase these goods. We use the industry production account and growth accounting techniques to compare the baseline case of current practice to three alternatives: 1) an alternative import-use matrix for 1998-2011, 2) an alternative set of import prices for 2002-2011, and 3) both the alternative import-use matrix and the alternative set of import prices for 2002-2011.
Our major fi ndings are as follows:
• Compared to the standard import proportionality assumption, the use of broad economic categories to allocate imports to intermediate inputs produces noticeably different distributions for many commodities, but this does not translate to signifi cantly different import shares of intermediate inputs across most industries.
• The alternative assumptions we consider on import use and import prices have only a small impact on measures of aggregate real value-added and multifactor productivity growth. Over the 1998-2011 period, value-added grew by 1.87 percent a year in the baseline and by 1.87 percent a year based on the alternative import allocation. For the 2002-2011 period, aggregate value-added increased by 1.38 percent a year in the base-line compared with a range of between 1.34 and 1.37 percent under the alternatives. Over the same period, multifactor productivity (MFP) increased by 0.42 percent a year in the baseline compared with a range of between 0.38 and 0.41 percent a year under the alternatives.
• The impact on real value-added and MFP for the manufacturing sector is also small: over the 2002-2011 period, manufacturing contributed 0.22 percentage points a year to aggregate value-added growth in the baseline, compared with a range of between 0.20 and 0.21 percentage points a year under the alternatives.
• For manufacturing excluding "Computer and electronic products," value-added growth was −0.13 percent a year between 2002 and 2011 in the baseline and ranged from −0.21 to −0.16 percent a year under the alternatives.
The chapter proceeds along the following outline: In Section Two, "The BEA Industry Accounts and the Role of Imports," we provide an overview of the current measurement practices in the BEA industry accounts, including the approach to accounting for imports across industries and their prices. In Section Three, "Alternative Import Allocation Using Broad Economic Catagories," we discuss our alternative import-use matrix, while in Section Four, "Import Prices and CountryPooled Import Prices," we discuss the alternative set of import prices. Section Five, "Value-Added and Productivity under Alternative Import Assumptions," gives our results for the sources of U.S. economic growth under the baseline and alternative assumptions, and Section Six presents the conclusion.
THE BEA INDUSTRY ACCOUNTS AND THE ROLE OF IMPORTS
A major objective of the Industry Directorate at the Bureau of Economic Analysis is the production both of estimates of gross domestic product by industry and of estimates of contributions of industry GDP to aggregate GDP growth.
1 These measures of value-added by indus-try, which are published at the 65-sector level, require nominal values, prices, and quantities of industry output and intermediate input over time that are consistent with GDP measured from the expenditure side as part of the NIPAs. Real value-added is calculated using the double defl ation method, so that real value-added growth is the difference between the growth rate of industry output, defl ated by the appropriate output defl ator, and the growth rate of industry input, defl ated by an industry input defl ator that refl ects the heterogeneity of the input use of the industry. Mayerhauser and Strassner (2010) provide a complete description of the methodology used to construct the time series of industry accounts. The starting point for the published time series of industry accounts is the benchmark input-output account produced approximately every fi ve years. The most recent published version covers the year 2002 and is described by Stewart, Stone, and Streitwieser (2007) . This account, while published at about the 550-industry level, is constructed at about the 900-industry level and the 5,000 "item," or product, level, and relies heavily on data tabulated by the Census Bureau from the quinquennial Economic Census.
As imports to the U.S. economy continue to grow, the treatment of import measurement in the GDP by industry accounts has garnered attention. For example, Houseman et al. (2011) argue that the current treatment of import prices may lead to an offshoring bias in estimates of industry value-added, especially for industries concentrated in the manufacturing sector.
Conceptually, imports are treated as heterogeneous items and distinct from domestically produced items in order to allow for price differences between foreign and domestically produced goods that are purchased as intermediate inputs. That is, at the item level, the import and the domestic commodity are treated as differentiated goods, whether because of the cost of the item, the quality of the item, or the composition of goods within the item category; thus, imports are allowed to have prices that differ from the domestically produced item. An important measurement diffi culty is that the value of imports by item by industry is not measured directly.
The BEA uses the import proportionality, or comparability, assumption to allocate the value of imports by item by industry. This approach is discussed in Mayerhauser and Strassner (2010) ; Moyer, Reinsdorf, and Yuskavage (2006) ; and Medeiros (2008, 2009) . The proportionality method assumes that each industry that purchases an item for intermediate use purchases an amount from a foreign supplier that is in the same proportion as the ratio of imports to domestic supply for that item. In other words, the imported portion of intermediate inputs by industry is homogenous at the item level for each industry that purchases that particular item. This homogeneity is imposed only at the 900-industryby-5,000-item level, not at higher levels of aggregation.
It is worth noting a couple of aspects of the treatment of imports in calculating GDP by industry. First, the import proportionality assumption does not affect the estimates of nominal value-added by industry. This is because the import proportionality assumption does not determine the level of use of an item by an industry; it only determines the share of an item used by an industry that belongs to imported intermediate use, for the purpose of defl ating intermediate use by the appropriate price index in constructing real value-added. Second, if at the item level domestically produced and imported goods are assumed to be homogeneous, or perfect substitutes, import and domestic prices change at the same rate, and there is no need for a separate treatment of imports in calculating real value-added growth.
The allocation of intermediate inputs to domestic versus foreign sources allows the BEA to incorporate the full suite of price statistics available within the U.S. economic statistical system. The Bureau of Labor Statistics' (BLS) producer price indexes are the primary source used to defl ate the domestic portion of intermediate inputs. These prices are the same as those used to defl ate the commodity composition of gross output by industry. In other words, each industry that purchases a domestic item pays the same price for that item. Table F in Washington et al. (2012) provides the principal sources of data used to defl ate gross output by industry and the domestic portion of intermediate inputs by item. BLS import price indexes (MPI) are used to defl ate the imported portion of intermediate inputs by item, also with the assumption that each industry that purchases imported inputs pays the same price for the imported intermediate input. Both the Producer Price Indexes (PPIs) and the MPIs are used at their most detailed levels available: PPIs range mostly from four-to seven-digit detail; NAICS MPIs are more aggregated-typically these indexes are available only for two-to four-digit detail. To defl ate a small subset of items, the BEA uses prices from the National Income and Wealth Division at the BEA.
ALTERNATIVE IMPORT ALLOCATION USING BROAD ECONOMIC CATEGORIES
Our alternative approach to allocating commodity imports across industries is motivated by the World Input-Output Database (WIOD) method of Timmer (2012) . The WIOD approach deviates from the import proportionality assumption by fi rst assigning imports to one of three BECs: 1) intermediates, 2) fi nal consumption, or 3) investment. The second step is to proportionally allocate imported intermediate inputs across industries after this initial split has been applied. It is worth noting that this approach is purely an alternative allocation, and no new data are used to give additional detail on actual use of different types of imports by industry. 2 For the fi rst step in this exercise, our objective is to construct a share for each imported item in the BEA industry accounts that refl ects its broad economic classifi cation. Specifi cally, for each imported item in the BEA industry accounts and each year, we estimate the share of the item that is sold to intermediates, consumption, and investment based on a concordance between harmonization codes and BEC categories. Our objective is not to construct new estimates of trade fl ows but to reallocate current estimates of trade fl ows. This preserves consistency with the NIPA trade data. Once we have item-level BEC shares, we apply these shares to estimate the value of each item sold to intermediate input. The second step is to allocate this total value of imported intermediate input across industries.
We use the concordance between the harmonized trade data and broad economic categories that is published by the United Nations to do the initial allocation of imports to the three broad groups.
3 The harmonized trade data are at the 10-digit level, while the harmonization code for BEC concordance is at the six-digit level. Because of the different levels of detail, we fi rst assume that for each of the six-digit commodities in the harmonization code to BEC mapping, the 10-digit components have the same broad economic category. 4 This gives us the value of imported goods by broad economic classifi cation at the 10-digit level for all of the components of the harmonized trade data.
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To go from the 10-digit harmonized data by broad economic classifi cation to the BEA's item-level detail, we apply the Industry Directorate's mapping between harmonization codes and items to get the value of items by broad economic classifi cation, based on the harmonized trade data. 6 We use these import values by item and broad economic category to construct the share, by BEA item, that was sold to intermediate input. We apply this value share to the current estimates of imports by item in the BEA industry accounts to derive an alternative value of imports that were sold to intermediate use. Finally, we allocate this total imported intermediate proportionally by item across industries to yield the import-use matrix. Because the harmonized trade data cover mostly goods, we exclude any adjustments to nongoods items. We apply the above methodology for years 1998-2011 so that the results are consistent with the GDP-by-industry estimates published in November 2012. For the sake of clarity, the following nine steps enumerate how we construct our alternative import-use table:
1) Compile concordances between the six-digit harmonization code trade data and the United Nations-based broad economic categories covering 1998-2011.
2) Construct a map from 10-digit harmonization data to six-digit harmonization codes.
3) Aggregate the 10-digit harmonization trade data on imports to the six-digit level.
4) Apply the six-digit harmonization code to the BEC concordance to get estimates at the six-digit level of the values sold in the intermediate, fi nal consumption, investment, or undetermined categories. 7 5) Assume that the allocation for the 10-digit components of the harmonization code data is the same as for the 6-digit allocation to obtain values sold in the intermediate, fi nal consumption, investment, or undetermined categories at the 10-digit harmonization level.
6) Allocate the 10-digit values to BEA item codes using the existing internal BEA mapping. Note that a 10-digit code may apply to multiple items, and a single item may be made up of multiple 10-digit coded values.
7) Based on the results from
Step 6, construct the share of each BEA item that was sold to intermediate input.
8) Use the baseline item-level import data as a control and distribute the value that was sold to intermediate input using the shares of values calculated in Step 7.
9) Allocate imports across industries.
• For items that have a portion that goes to intermediate input according to UN Comtrade, allocate items across industries using the proportionality assumption. This is the two-step approach of Timmer (2012).
• For items that have an undetermined allocation, revert to the standard proportionality assumption.
• For items that have a BEC coding of "capital good," revert to the standard proportionality assumption. 8 The impact of the BEC allocation of imports on estimates of GDP by industry depends on three basic elements. The fi rst is that the value of trade by item that belongs to intermediate input based on the BEC allocation must be different from that based on the baseline import proportionality assumption. A different allocation of imports translates to a different nominal value of imported goods used by industries that buy a particular item. Second, the price of imported items must differ from prices paid for domestic goods. And third, the value share of imports used in production within an industry must be signifi cantly different under the BEC allocation. The third condition is important, because while the BEC allocation may produce a different allocation of inputs for a particular item, if the value share of total imports in a particular industry's production is relatively unchanged as a result of the new allocation across all commodities used by the industry, the BEC-based allocation will have very little impact on estimates of value-added growth by industry. Table 8 .1 compares the share of imports allocated to intermediate input by commodity based on the alternative import allocation to the baseline approach of applying the import proportionality assumption. The level of aggregation corresponds to that published in the annual input-output accounts, although, as described above, the import allocations are estimated at the item level. Differences in estimated allocations have the potential to affect estimates of value-added growth for any industry that purchases that particular commodity. The difference in allocations between the baseline and BEC-based allocation refl ects the binary assignment of an import to either an intermediate or fi nal demand in the BEC mapping; it also refl ects the item-level component allocations from the import proportionality assumption. For example, within the "Forestry, fi shing, and related activities" commodity, the BEC-based approach allocated 98 percent of commercial fi shing to fi nal demand, while the baseline allocated 20 percent. The largest differences in import allocation are for the "Forestry, fi shing, and related activities" commodity and the "Utilities" commodity, for each of which the share of imports allocated to intermediate inputs differs by more than 50 percentage points. The next largest difference is for "Food and beverage products," where the item-level import proportionality assumption allocated 48 percent to intermediate purchases, while the BEC approach allocated only 13 percent, a difference of 35 percentage points. Next, there are differences in allocations of between 10 and 16 percentage points for the following categories: "Textile mills and textile product mills," "Publishing industries (includes software)," "Chemical products," "Petroleum and coal products," "Miscellaneous manufacturing," "Plastics and rubber products," and "Printing and related support activities." Allocation differences of between 5 and 10 percentage points exist for "Farms," "Apparel and leather and allied products," "Electrical equipment appliances and components," and "Machinery." The remainder of the commodities show minor differences or none at all in import allocation. Recall that we restrict our alternative import data to only goods.
While there are some large differences in import allocations across intermediate and fi nal use, the impact of the alternative allocations depends on the particular imports by an industry and on the value of imported goods relative to the use of goods produced domestically. For example, if an industry relies heavily on chemical products relative to all other inputs, a change in the estimated share of imported goods used in production has the potential to have a signifi cant impact on estimates of the growth of that industry's intermediate input, and thus on that industry's value-added growth. Table 8 .2 gives the share of imported intermediate inputs relative to total intermediate inputs based on the baseline and the BEC allocations. Based on the baseline allocation, 15 percent of the inputs in "Miscellaneous manufacturing" are imported, while according to the BEC mapping, 26 percent are imported. The "Food services and drinking places" category differs by 5 percentage points across allocations, and "Ambulatory health care services," "Food and beverage and tobacco products," and "Nonmetallic mineral products" all differ by 4 percentage points. The alternative allocation made very little or no difference for the remainder of the industries at the published level.
As mentioned above, for the allocation of imports based on BECs to produce different estimates of value-added growth by industry, the price of imported goods must be different from the price used to defl ate purchases from U.S suppliers. Figure 8 .1 plots the item-level price growth of imported versus domestically produced goods, excluding "Mining except oil and gas" and "Petroleum and coal products," different based on the BEC coding, but that the import share of inputs is not signifi cantly different for most industries under the BEC coding. To estimate the effect of the BEC allocation on measured value-added growth at the industry level requires taking into account these effects, in addition to the price differences between domestic and foreign goods. We do this analysis below in the context of an industry-level production account covering 1998-2011.
IMPORT PRICES AND COUNTRY-POOLED IMPORT PRICES
Recent literature has argued that the prices used in estimating GDP by industry may be biased. Specifi cally, Houseman et al. (2011) contend that switches to low-cost providers are excluded from the index number estimate of the intermediate input price at the time of the switch, leading to an overstatement of the growth in value-added quantity indexes in manufacturing industries. Inklaar, in Chapter 6 of this volume, argues that a portion of the bias can be analyzed by assuming that imports across countries are perfect substitutes. It is worth noting that in our exercise below, we do not consider the index number problems that occur when product sourcing is switched between domestic and foreign sources, which is a major focus of Houseman et al. We focus on switches between foreign suppliers.
We follow the basic approach used in Inklaar (see Chapter 6) to construct alternative import prices that we refer to as country-pooled import prices. The rationale for this adjustment is that import source switches between high-priced and low-priced exporting countries may not be captured in the offi cial import price data because the same good from different countries has the potential to be treated as a different good. Thus, the import price index for an item needs to "link in" the switch to the new provider, instead of treating the new lower price paid in the initial year of the switch as a lower price paid for the same good.
For example, if a low-cost Chinese semiconductor producer enters the market and an importer switches from Japan to China, treating the semiconductors as homogenous would result in a price index that declines to refl ect the price discount. On the other hand, if the semiconductor from China was treated as heterogeneous, there would be no period t -1 price to use to calculate the price decline in the semiconductor from China, so this observation would, effectively, be dropped from the estimation of the import price.
We use data from UN Comtrade that include the value ( ic V ) and quantity ( ic Q ) of imports of type by six-digit harmonization codes from 2002 to 2011 into the United States from Country c. 9 Unfortunately, while data exist for earlier years, the relationship between the Comtrade-based and offi cial prices deteriorates in years prior to 2002. 10 We map imports by country by year to the level of detail for which the BEA has import price information from the BLS and construct two alternative price indexes for item i. 11 The fi rst is ln ln 
The annual adjustment, which we refer to as country-pool adjustment, is defi ned as , ln ln ln
for each imported item and captures the difference in item-level prices under the two alternative assumptions. We apply this bias adjustment to the baseline import prices used in the construction of GDP by industry at the item level. The approach of adding the bias to the baseline prices used in the construction of GDP by industry allows the import prices to maintain the existing adjustments to hold quality fi xed. This is particularly important for information technology goods, which exhibit rapidly changing product characteristics. The relationship between the UN Comtrade-based prices and the import prices used in the industry accounts is given in Figure 8 .2.
VALUE-ADDED AND PRODUCTIVITY UNDER ALTERNATIVE IMPORT ASSUMPTIONS
In this section, we analyze how the alternative approaches to imports affect measured value-added and productivity growth at the industry and aggregate level. We use an industry-level production account that includes nominal values, along with prices and quantities for industry output and inputs. The account used here covers 1998-2011 and is an updated version of Fleck et al. (2012) , which covers the 63 industries 12 This section discusses the pertinent accounting details, but we refer the reader to Fleck et al. (2012) for detail on the data sources and methods.
Industry-Level Production Account
The fundamental equation for analyzing the industry sources of growth is the equation defi ning multifactor productivity (MFP) as the residual after subtracting from industry output growth ( ln j Q  
where the w eights are the average of period t and t − 1 value shares of each of the inputs in the value of output, which is the typically used Törnqvist index of MFP.
To analyze the industry contributions to aggregate value-added growth, we appeal to the translog production possibility frontier analyzed in Jorgenson et al. (2007): (8.2) ln ln
so that aggregate value-added growth lnV  is a translog index over industry value-added growth rates ln j V  . Because the quantity index of industry value-added ln j V  is not directly observable, we appeal to the nominal accounting identity that says the value of gross output equals nominal value-added plus nominal intermediate input. Differentiating this accounting identity with respect to time and taking a discrete time approximation yields a Törnqvist index for the growth rate of industry gross output:
which, solving for ln j V  , yields an estimate of industry value-added growth. This approach to estimating value-added growth is typically referred to as the double defl ation method because it allows for separate price defl ators for output and intermediate input.
To analyze the industry sources of growth at the aggregate level, we combine Equations (8.1), (8.2) , and (8.3) to yield a decomposition of aggregate value-added growth: (8.4) , , 14 The industry production account framework allows us to analyze contributions of industries and sectors to aggregate growth and productivity. The aggregate sector classifi cation scheme that we use is based on the classifi cation scheme in Jorgenson and Schreyer (2013) .
Import Measurement and Growth Accounting
Our analysis of the treatment of imports in the industry accounts reduces to alternative estimates of Xj Q , which is the quantity index of intermediate inputs used by industry. Intuitively, the three reasons why Xj Q differs under the alternatives are as follows: 1) With an alternative allocation of imports by broad economic category, the share of intermediate use by industry by item that is imported now refl ects the information available in the BEC mapping; this division of use by industry by item across domestically produced and imported items then is defl ated by either the domestic or the import price. In other words, under the alternative, the share of imports is different, and this new share is defl ated by the import price index.
2) The value of imports is defl ated by an alternative price index, thus yielding a different quantity.
3) Both an alternative estimate of the value of imports by item by industry (Reason 1) and an alternative price index (Reason 2) contribute to yielding a different quantity.
The three treatments of imports lead us to defi ne alternative estimates of Xj Q that feed through our exercise by means of Equation (8.1); the fi rst uses the BEC-based allocation, the second uses the countrypooled import prices, and the third uses both the BEC allocation and the country-pooled price. Based on Equations (8.1) 
Import Treatment and Value-Added Growth Estimates
In this section, we compare the baseline estimates of industry value-added growth in the United States to estimates based on the alternative treatments of imports.
15 Figure 8.3 shows that the BEC allocation of imports produces minor differences in the estimates of valueadded growth by industry over the 1998-2011 period. The effects are detailed across industries in Table 8 .3. As discussed above, the differences between the baseline estimate of value-added growth and the alternatives are due to alternative estimates of the growth of intermediate inputs by industry. This difference takes into account the alternative value of imported commodities within an industry and the price difference between domestic and foreign purchases. Between 1998 and 2011, value-added in "Miscellaneous manufacturing" would have grown 0.3 percentage points a year faster (3.22 percent a year versus 2.89 percent a year) if estimated with the BEC allocation, while "Food and beverages" would have grown about 0.2 percentage points a year slower (0.85 percent a year versus 1.06 percent). "Nonmetallic minerals" would be estiImport Allocation across Industries 271 mated to decline by 3.04 percent a year instead of 3.15 percent a year, while "Motor vehicles" would have grown at 0.17 percent a year versus 0.28 percent. The other of the 63 industries all exhibited percentagepoint differences of less than 0.1 percentage points a year.
To understand the impact of the BEC allocations (summarized in Table 8 .1) on the value-added growth estimates, we trace the effect of the BEC-based distribution of "Forestry, fi shing, and related activities." Table 8 .1 indicates that a signifi cantly smaller share of imported "Forestry, fi shing, and related activities" was purchased as an intermediate input under the BEC mapping. The implication of this alternative allocation for value-added growth depends on which industries purchase "Forestry, fi shing, and related activities" items, and the value of the imported items relative to the value of other intermediate inputs used by the industries. Furthermore, the impact depends on the item-level allocations within each commodity. For example, as discussed above, the major difference between the BEC-based and the baseline treatment of "Forestry, fi shing, and related activities" is the treatment of commercial fi shing. Because the commercial fi shing item is sold mainly to a subset of the industries that purchases forestry and fi shing items, the BEC-based allocation affects only this set of industries. In particular, the largest purchaser of "Forestry, fi shing, and related activities" is the "Wood products" industry, yet the BEC-based and baseline estimates of imports of "Forestry, fi shing, and related activities" purchased by the "Wood products" industry are equivalent because the wood industry does not purchase commercial fi shing.
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On the other hand, the treatment of commercial fi shing has a large impact on the estimates of imports purchased by the "Food services and drinking places" industry. In this "Food services and drinking places" industry, however, purchases of forestry and fi shing items were about 2 percent of total intermediate purchases, while the difference in price growth between domestic and imported items was about 8 percentage points. This implies a value-added growth rate for the "Food services and drinking places" industry that differs by about 0.1 percentage points in 2007, and no difference in value-added growth in the "Wood products" industry. Over the 1998-2011 period, value-added estimates for the "Food services and drinking places" industry differed by 0.02 percentage points when the baseline was compared to the BEC-based import allocation. This difference refl ects the treatment of commercial fi shing, other items in the "Forestry, fi shing, and related activities" commodity, and the effects on value-added growth for the other years in the sample.
The differences in value-added by industry estimates that incorporate the country-pooled adjusted import prices are given in Figure  8 .4. In 49 out of the 63 industries, estimated value-added growth was slower during the 2002-2011 period (the details are given in Table 8 .3). The largest difference (in absolute value) was for "Other transportation equipment"; it is estimated that that category would have grown about 0.6 percentage points a year more slowly using the country-pooladjusted import price. "Motor vehicle bodies and trailers and parts," "Computer and electronic products," "Machinery," "Textile mills and textile product mills," "Primary metals," "Plastics and rubber products," and "Chemical products" were the industries where estimated value-added growth differed by more than 0.1 percentage points a year, with the differences for plastics and chemicals being of opposite sign. Table 8 .3 and Figure 8 .5 show the combined effects for the 2002-2011 period of the BEC-based allocation and alternative import prices. "Motor vehicle bodies and trailers and parts" would have been estimated to grow more slowly, by about 0.7 percentage points a year; "Other transportation equipment" also more slowly, by 0.6 percentage points a year; "Computer and electronic products" more slowly by 0.4 percentage points a year; and "Machinery" and "Food and beverage and tobacco products" more slowly by about 0.3 percentage points a year. "Miscellaneous manufacturing" would have been estimated to grow about 0.4 percentage points a year faster. Table 8 .3 indicates that, in general, differences in growth estimates due to the alternative treatments were small in comparison to the baseline estimates of valueadded growth.
Import Treatment and MFP Growth Estimates by Industry
Because MFP growth accounts for about 30 percent of growth in aggregate value-added between 1998 and 2010, according to Fleck et al. (2012) , small changes in estimates of MFP growth at the industry level may have important ramifi cations for the sources of aggregate MFP growth. Percentage points per year banks, credit intermediation, Table 8 .3 compares MFP growth rates across the baseline and alternative treatments for imports. The table shows that the BEC-based import allocation produces both marginally faster and slower MFP growth rates across industries. The largest difference was for "Miscellaneous manufacturing," where MFP would have grown about 0.17 percentage points a year faster under the BEC mapping (1.63 percent versus 1.46 percent). "Food and beverages and tobacco products" MFP grew 0.05 percentage points a year slower based on the BEC, while all of the other industries' MFP growth differed by less than 0.05 percentage points a year. Table 8 .3 shows the effect of the alternative import prices (Alt2) and the combination of the alternative import prices and BEC allocation (Alt3) on MFP estimates. With the alternative import prices, measured MFP growth in "Other transportation equipment" would have been 0.22 percentage points a year slower compared to the baseline, while that for "Computer and electronic products" would have been about 0.1 percentage points a year slower. Both "Machinery" and "Motor vehicle bodies and trailers and parts" would have exhibited slower MFP growth by about 0.1 percentage points a year. "Plastics and rubber products" would have been estimated to have higher MFP growth for the period by about 0.05 percentage points a year. Table 8 .3 shows that the differences in MFP under the alternatives are, in general, small compared to the baseline estimates. Finally, Table 8 .3 indicates that combining the alternative import allocation and alternative import prices leads to relatively minor differences in MFP estimates across industries. The industries with the largest differences are "Other transportation equipment," "Computer and electronic products," "Ambulatory health care services," and "Miscellaneous manufacturing." Houseman et al. (2011) argue that the measurement bias from offshoring as a percentage of growth in real value-added and MFP is particularly high for manufacturing excluding computers. Table 8 0.13 percent a year in the baseline. Again, MFP growth was basically unchanged. Combining the alternative import allocation and prices yields a value-added decline of 0.21 percent a year compared to a 0.13 percent decline in the baseline, and MFP growth of 0.09 percent a year compared to 0.10 percent a year without the adjustments.
The Sources of Growth under the Alternatives
In this section, we compare the sources of aggregate value-added and MFP growth by industry across the alternative treatments. Table  8 .5, which presents the sector contributions to aggregate value-added growth, indicates that there are very few signifi cant differences based on the alternative import measurement approaches. For the BEC-based allocation over the 1998-2011 period, the contributions by major sector were observationally equivalent at 1.87 percent a year. Over the 2002-2011 period, for which we consider both the BEC-based import allocation and the alternative import prices, there were some minor differences in sector contributions to growth. Specifi cally, in the baseline aggregate, value-added grew by 1.38 percent a year, while it grew by 1.34 percent a year under the alternative using the BEC allocation and alternative import price. This difference was due to minor differences in "Construction," "Manufacturing," "Information," and "Other services."
Across each of the cases that we consider, MFP growth accounts for between 25 and 30 percent of aggregate value-added growth. Table  8 .6 shows that for the broad economic sectors, the sources of aggregate MFP growth exhibit a similar pattern across the treatments of imports that we analyze. For the 1998-2011 period, the BEC-based allocation produces a sectoral decomposition of aggregate MFP that is almost identical to the baseline. For the 2002-2011 period, there are minor differences in "Transportation, warehousing, and utilities," "Durable goods," and "Other services." Overall, the fundamental sources of aggregate MFP are very similar across the different treatments of imports for this sector classifi cation. 
CONCLUSION
Estimated GDP from the expenditure side demonstrates the increasing role of imports in U.S. economic activity. In this chapter, we have examined a narrow set of issues related to import measurement and the effects on estimates of the sources of GDP growth from an industry perspective. Between 1998 and 2011, the value of imports relative to GDP increased from 12.7 percent to 17.7 percent. Over the same period, based on the value-added approach to measuring GDP, the share of imported intermediates used in domestic production increased from about 9 percent in 1998 to 13 percent in 2011 for the economy as a whole, and from 16 percent in 1998 to 25 percent in 2011 in manufacturing. Because of interest in how these imports are treated in the measurement of GDP by industry, we have documented the current approach to capturing the role of imports on measures of growth and productivity at the industry level and have shown how import measurement at the industry level is related to aggregate measures of growth and productivity. The industry production account that we analyze in this chapter is an important element of quantifying the impact of imports on the U.S. economy.
Because a basic requirement in assembling industry estimates of real value-added and MFP growth is knowing the values of imports by type that are used by all industries in the economy, we have discussed the application of the import proportionality assumption in the BEA industry accounts and compared this to an approach that relies on the broad economic classifi cations published by the United Nations. We fi nd that estimates of GDP and MFP growth by industry show no major differences based on the BEC allocation. We attribute this to the level of detail at which the BEA applies the import comparability assumption, which is much fi ner than the 63-sector level at which the annual accounts are published.
Another component of the accounts that affects measures of GDP and MFP by industry is made up of the prices that serve to defl ate imports used across industries. We compare the current practice, which relies heavily on published BLS import price indexes, to an import price that pools goods across countries. This approach allows us to capture import switches from a new, lower-priced entrant into the export market, which Houseman et al. (2011) have argued may be missing from the offi cial import prices. Again, we do not fi nd signifi cant impacts on the industry growth rates, or on the sectoral growth decomposition at the aggregate level.
The industry production account approach that we make use of in our analysis reinforces the notion that the economy-wide impact of increasing imports depends on industry measures of import use. While there is some evidence that the alternative methodologies that we consider have some minor industry-specifi c measurement effects, across industries these effects often cancel each other out. Thus, at higher levels of aggregation there are very few observable differences across the methodologies that we analyze. It is worth recalling that our analysis focuses solely on different treatments of imported goods in the accounts.
Surely, measurement issues related to the growth in globalization will not dissipate. This study was based on the 2002 benchmark inputoutput table, which forms the basis of the annual industry accounts. The 2007 benchmark input-output table, which became available in December 2013, incorporates updated information on the structure of interindustry purchases, and the annual industry accounts will be revised to refl ect this new information. Looking further ahead, the treatment of factoryless goods production is a measurement area that is gaining attention. Methodologists for the GDP-by-industry account are actively involved in discussing methods to treat factoryless goods and how to incorporate these concepts into their estimates.
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1. The vintage of data used in this project is consistent with the GDP by industry and annual Input-Output accounts, released in December 2012. The latest data are updated here: http://www.bea.gov/industry/index.htm.
16. This excludes the purchases by the "Forestry, fi shing, and related activities" industry itself. It is based on the 2007 annual input-output table.
